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(54) REFORMING DEVICE SYSTEM WITH POLYMER FUEL ELECTROLYTE CELL AND 
DRIVING METHOD OF THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a reforming 
device system with a polymer fuel electrolyte cell 
capable of continuously driving for a long period by using 
a reforming catalyst deteriorated with passage of time as 
it is, and to provide a driving method of the same. 
SOLUTION: The reforming device system with the 
polymer electrolyte fuel cell is composed of a reforming 
device having a desulfurizer, a reformer, a CO converter, 
and a CO remover fitted in that order; the solid polymer 
fuel cell utilizing hydrogen produced at the reforming 
device; a supplying system supplying hydrocarbon group 
fuel for reformation and water for reformation to a 
reforming part of the reformer; a reformer heating part; a 
supplying system supplying air to the CO remover and 
the fuel cell; a cell cooling system; control valves 
controlling flow rates of gases arranged to respective 
flow paths of the supply systems; and a control device 
increasing a flow volume of the water for reformation so 
as to correspond with the level of the deterioration of 
the reforming catalyst by estimating the level of the deterioration of the reforming catalyst 
depending on the information of accumulated volume of the hydrocarbon group fuel and /or the 
number of times of start and stop. 
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J;53!ltt«(0gttffiT> « IrI R <-frW*;P®»fc,fcSS&Htt«©igttffi"F> M Ir] # S2 

ij^sfcfctfc, pe f c <t&mmwi/ i±<Dmm!$micttiZs-t z mfe&nmmitTk 

[ 0 0 3 4 ] 

<atsi*Mte«l:*iSJl««©«teffiT> 

ffi tt (* a £ R$ US . ^W«^^>iltefb^T3&5o : T 71/ 5 

tfcR u*H$Lft«|» (Ruffijf«=2wt%, SC J{t»> S q a q £ = R U A ) , ft* j£ 

S : 2 0 c c > 2^K«4«APfiJS: 4 5 0 1, ttKMSKmnSg: 6 8 0 °C , GHSV: 

1 3 6 0 h ~ 1 , S / C it : 2. 0 1*65, * U ®* It bU M U Wi T* 2b K> , £ K> < (D&KM 

[ 0 0 3 5 ] 

B8«i:«o, * z > n it m it s a is m i& m ic #j m % it it to & # , 2 0 0 0 m m m 
ftmomm,mmB$(D * $ >faitmit 7 o %m&T*io % o ^Hgnttamum-vib %<dt*. «t 

5 „ 

[ 0 0 3 6 ] 

<1J->f*^ia«fcJ:*SfcKttK©fi;ttfiT> 

191^ je«i-fp±fc#3iaa!©s»fi:ieH-rs3fcMtti«fl!)?stt€>iftT ( = * * > & it m 

<9 fg T ) ^iLf;^*77l1?feS 0 $1 f$ li tr ^ ;!/ [eI tKtt ft K 

«*ttll«T<0tfeD?*5, 5J(K««»4±BBKKO»-&i:raCT?. (5* M M. : 2 0c c , 
ISflXll: 0. 4 5NL/mi n (N L/m i n = N o r m a 1 Liter pe 
r mi nu t e) „ 3feMMjifCj;§SJ5SSfi: 5 0 0 °C , GHSV : 2000h" 1 , 
S/Clt : 2. 5 t'fe§o *a^liiPaaKT»S «fcD^<<05Sc««i««:3()5*U^*« 

[ 0 0 3 7 ] 
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m 9 © t is *) , £ > & <b s£ « . fcsa^Toaik-iettafc^O&oait-iettai:© 

p^t-itl, ^ & ^ * jkii a a « 5& £ a <b t± a ^ a< * a a a a a u a « a w is t ^ 
?<t 3(ci^< oea-#it^i»)iiL/cB?fiT'*l.i:, * * :/ a f fc a # a tt s # 
ffiTLTV*. *K»tt;bniat4«-e&5©T?, J: »> £ < ©&a»a * ft* L ft aaaaa 
fc«fc*»^te«*©ffiTft^n**-<^yKHiatt* £ (c ^ < & 3 „ 
[ 0 0 3 8 ] 

^ftiliSliiife'^Tli, IB ft m. fc IE tt £ fc < S IS Bf a fc <fc 5 efc ft M $ © S tt fg T > 
m ft & tf <tfi'*;KI]»fc<J:*?fcHtt«©gttaT> «^©-SyiiS^Cf-^!cI^ 

fctta*fc«l:S5fcH«a<D3!jftfi^*«5£fa. o$t>, C d T r*SUK*te«J:S«{tj 10 
[ 0 0 3 9 ] 

a * 2 & (c a l < m m ? § o 07ti#igiy3fctei*3*j»7P-©t&«*js-rHT?**o « 
t t- « , aa&Kfl!afb7.ka3&«»a©aa««Rtffia-aitiHi»©aawa<>!>a^<D 

aa««fr & ft fi^*aj£LT a »**a^*Kl!HLT^*tf. t^fn*- 

#©aatt«fcJ:!)#a»«©*{bS^*»SLTaaT*a^K:o^Tfca«fcfTfc*i 

* o 

[ 0 0 4 0 ] 20 

a i t ib it a a * -> x x a co m b# s xs js a - # ± 0 a * ft m l t 12 « s -§> „ a a . 

35 (CPU) T-fi> S3«a«tc8ai8«-a-fci!<E«Fl8Ii:fi«i-flt±liia*»*«J5o S$eR# 

m a ft si ejf h ffl a fb 7k m & «s a a ic m l t v * . 

ul J2S fs T 5 o 

aaaa^fflaatcsra-rso 

a 4 ▼ w w » a x m m 2 ti rc & a m m © %<t m. & tc n js ? % m a a n- > o * d s / c j± t 

*fraiO*SO*i*W(ft5. cct\ a{b*a*aa»fa©&B«'>#«:. ( 30 

c ) co f&ij a t % y ffl -r s t © t- & & o 

[ 0 0 4 1 ] 

A5Tie^ttosi)b^siiijBf«nfci^(ca, t is ( a ) ~ ( c ) © ^ -r n & © m 

•fflttfioo CCX' (A) (iwE%« (A) OH^Sf^^JgjaftajfiftiSaaBf^-rAR 

tf^oifisffioffiatfiab,- (b) tiiaffifsia cb) © Bttstt^maaaattaa 

««->*-rA&tf*<031lE2f}£©fiB«fcfliSL, ( C ) fi ME #8 W ( C ) © H # a ? 
[ 0 0 4 2 ] 

< (A) 7j<^«)5S«?rtii)P?^^f&Jffl)> 

LTfe, *Hffl7ki5R«**BlHlS-a:-5i:^^>le<ba(5«fiT-&-r, P E F CTOSSIK^S 

* a a 7k * a * a n ? z c i: t? # § . ^ c t- , * f&j a a ai t « e& m « ti< m m * m ta s & 
% ct ^ mm? s o l ctn aHfflK<b*a3sa«©7]<a^oiE<bat±, 3tafl§aYb7k*£ 

[ 0 0 4 3 ] 

hi o « , ( a > owjaaatewjs-rs^o-b^aaafb, ^soefeafflRfbTicaisa** 
»itftb*RSif^a[iiisft?#f , aattK<o*{kfcjt(SLTa«ffl*8Ra*aa 
t5is*st'Sts5. % a m m © * ^b fc fls ^ > $e it m © a t ft & m a* 1 o % t 

^ro/c:i:^,ejjK^7j<^rl8. 5Ncc/min(Ncc/min=Normal cu 
bic centimeter per mi n u t e ) I: ilin f ^ 5 . e tl t J: 5 P E 50 
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[ 0 0 4 4 ] 

< (b) &mmys<ffi.m t&Mmmit7km%mm%im*:mi)QZ *t z>mm> 

3fcKM8E*<#<bLT, *KfflgHfc***8»©7kJR^©te{fc*#fiTLTt>, & St ffl ?k fit 
[ 0 0 4 5 ] 

0 1 lit, (B) <0#JW«l«{cJ*)5S-rs^ , n-feX«E«aEfb. &n.MM<V%{tlcM 

T? * 3 o »*tt»©£{fcfc#^**>IE{b¥©ffiT#a , ffll*.«l 0 % t * o ft 4: * , » K 
ffl 7k ?ft « 3r 1 4 . lNcc/minfciiiigS^&KfflgHb*5l53&«S»S*4. 4NL/ 
mi nlciiin^-^^o cnC J: *) P E F C 1?Oll!C^g^fi(fl7KIi*iSt5 C t*^ 
T*t5, * fig » T It , hu IB < ( A ) *SI»8ii«**iP*-a:SS"J»> J: H'>4^iJtJlS* 
SlfP E F C-*»©»«fc&B*ffiB****lll#T?£S<OT?, «fc oa^wftatE^-e* 

o 

[ 0 0 4 6 ] 

4> £ 3 W «P > 

WIS (A) RZf (B) « , ft; (e*fjSLT. 3St«ffl7K«J«**»ftl*"&**JtP. 20 

« :7c fg m M t} M « - £ T* S 5 0 ( A ) RXS ( B ) cd ffl ip m M K ^ X it . & K ffl 7k fflt M 

(C) © AS flp TMi , 3tK»«<0*ftte3**SLT, &HfflK<b7j<*3&18»«Efi*«4>£-e-, 

S?:g«^-&5 t t T? # £ <0 T' , <fc fc%5o 
[ 0 0 4 7 ] 

0 1 Z It, ( C ) ©9JiIIt«fSt5 7ntXSiIft, -rft*>-53feHtt«©#{tC2t 
'>?^5^8^itiT-$5c 3? ft M *8 © 95 fb fc ft * y $5 {b * <d {& T ft m z. it l o 30 

% tt*r>rc &nmm<t7i<m3ikmnffi.m%: 3 . eNi/mi nfc»'>H, ao, p 

E F CT?©«;*;fiS««;&**8 2%fcS4>3-£5<, C tit <t 0 y ^^f P E F C\0|8 
58I2t5Cttfft50T\ cn&«glS%fil§lillfCi3fc9$StTiet«C t*« 

[ 0 0 4 8 ] 

C C PEFCX^'^OIftltLT, ^*ST'©l*^*t*i* 1 kWfc L, Ititl 
0. 3 ~ 1 . 0kWOlH-PSEtt5i5SH-?ti*. CCfcSfc^fcKJeLfca^fStt 
« * £ * 1 kWiLftl^, *W»fliaB«*8tl*I%8 2%, olt)0. 82k 

W fc * '> S ■£ S . Ctl «fc t) , PE FCOl*Siliili'>^(S5tf 1 P E F C X * 
[ 0 0 4 9 ] 

f & *> , P E F C X # >y 1 \,Z J3 It 3 * % SI ffl * & , <£> & - 5£ iS H . X £ v 2 <D ^ W" * ft 

co $P fa tc & «fc 3 ?b* , 8 0%KTlcit?ntfe!)> ccDtztb. =M f£ — /g S5 ffl £ iS 

7c ?j< ^ jpj ffl ^ r si m ^ n ^ « -a , ■*» ^ * co — as (c 7k m 2. t & & a <d m m # £ c , mm 

ffiT4t"ia0 P E F CX^-y^(ii<^lltSoTLS9. * (C) coftOffllJcJcnif. 
3fc H M K CD & it iz ft «^:«**^a*«ES*J»*fT5c:i:-e, PEFCX^y^o* 
«fiJ^*^-^lc{Soci:tcJ;D, P E F C X? «; f Oiffi^SISIiHI L, ££LTfgtt 

[ 0 0 5 0 ] 50 
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A6Tiei«setc. m&<D. t %t>% a 5Tig*ftosi;iii^s tm&t ft *§ t g 

[ 0 0 5 1 ] 

c3 lt, m-&nmn^&ictt t & mm (d 7k mmmmt] % mm ic t> tc $ mw-t % c t & 

T'tSi * *5 , tusBA4T<DaK*^^^O^S«D*Jff©WiSTT-, A9V5ft«ft!i!ftcD£{b 

tjf^^tifcii-a- ( c c t « , / * y m it m <d m na # w 1 o % « ± 

) Ctt, *PEFC(*aRSifli/7f A<Oie*(»if S. 10 
[ 0 0 5 2 ] 

* « na « v t a . -stD^^y^^t^ (-^.ojkmmmm) & tabic vmtu 

«£ « 8S 5 % M m t 3 c k fc J: t) fr 5 c fc # -e € 3 o JW±<D18«fcfcv>T» 0V pL tf & H ffl 7k 

t ft I'j §§ t i v ft m t£ ft s o t+ m §§ t i t? ft so £ ft 5 & s m p s m <d m m a m m c c 
pu) tc5M«$ft, LCTS^stiaiPiggtttiL, t+ja^MtBPiaa^issscMtun 
s s «fc t) e ft « . *■ © a s tc m i& lt us # v 2 cd a * ± # < t N H-tt&jttta&ft 

•5 frJ ffll t 3 o 20 
[ 0 0 5 3 ] 

£fc. ;* * y SE it m CO ^ {b it , & « ffl 7k «t » . &JSJBgHbzkiti£fl5tt»t», IB f* i* H fli K 
fb &S^tte9!l-fl»ihlEl»©ttlBfre>*^?-%Ci:#-ef?§. fCf, * 

ftP»Olf$g^a(c^^>fK^b^cD^{b^r}tSL, ^-co^^ylg^b^co^^btcM^LTBfcK 

f ft fcf , ^^>|g<bsps*-^tc«oc:i:*^*s 0 K««©WSIi:«:«fl!«i:bTtt, # 
{c^»aft«fflKfb7l<^m^S«Ra f eWi-ffil:(H]^(D'|ffB^WfflT-^5 0 
[ 0 0 5 4 ] 

s 7c . ^HfflzkiiKfit^HfflKfbTkas^SKSdsafcoae^ffirs * $ >mitm ( & « ft* 

ft©&fbl!lf8fre>MS5£T-#5) O It fg *^ 6 , C oaiSS^fifeiSI^Xil'OC Oifi*« 30 
It*CfctfTtS, * C T- , ^©CO)l*fC#lSLfcCOBfc£fflT&ft*>C05ilWK{b 

t5 l ttft'f 5 0 SKCOKiiajloiltJSio»[d>ttI8#V3 (05) ^SSCi: 

IC «fc 0 f? ft ft 3 o 

[ 0 0 5 5 ] 

* gg k *5 w- a & « g§ a , m*wic;^-T- & z^izMmmm*&mi,rcbQm & t&m.M 

»*B«Lfc-*K»i:k:J: 0 tit £ ft £ » S8MIt LTt±BMbzk*3&«S*4-*3fcKLzk* 
MM ( m x. «? 7 ;l/ 5 -r IC N i tt m ft L fc ft* ft ) R uIM (litf7;V5 tKR u * ffl 40 

*0»*«»« J f>7';U5-?-'N*-9-*-hSS©fi8«EttftA<ffl^5ftSo 
[ 0 0 5 6 ] 

5Sc H ic it , 7k S| Si #g ^ gg ^ gij O *c SB H L tB ^ O fi fr. *S&a[f8£S*-f*»;:«j£Lfc- 
ff^xt(D^£D, o*0*Ha»czkiSil*«^aB*^*ft5t>fl!)t***^ * 18 W (i * ft 5 ^ "f 

ncD5^(Hfs^--^v^T^>3affl^ft^o 3feKfflK<bzk*3S«Si:LTa, ^^v. 7 0 

□ 7-n> n ff|5#X, LPG, ^M^'X, ^-(Dffic0i^{b7j<«*'X (2 1H1CM: 

[ 0 0 5 7 ] 

[ !<i m m i 50 
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kt, nmmicm-3%*$£m*2 zicmi. < mm? * % m a< m m m k. pi ^ s n & ^ 

[ 0 0 5 8 ] 

< * l > 

*mmmTizm 1 3 tst iatiisifep e f c#sRsi*>^fA%ffifflift, # 

^Ti»(i, HI5~6£DJ;5(c s PE F CMStlSfv'Xf Afc^fbiBfgf, IB Da « B 
ttf*J8«i*t7hUfttOlf$5 0 HI#, IftfiSgg. 2ftftS, CO^figgg 

RtfC OI&£^AS»^£ttTlij££nT^£A^ H13ff{WBKS, $J 8P S ■ O 8B (* l« 

[ 0 0 5 9 ] 

M ffll & B <D SO ®P «P (CPU) tett, *3feJSfi»J-p©ffiffl3fe«ttj«K:o.v^T. t <D & Pf & ft fc 
»JSbT*«ffl*aE«**BiP$-fr«*!l®*fT3 <fc 5 ft m A, fc o 2ft K g$ » © * it ic ft * 

> m it m it i& t -r s # , * * m p © ^ « aji m ^ » tc o t ^ *6 * » l /c ^ - ^ t a ^ 

itu izE 0 1 OcDi^^ig^^rS^U, * * > fs^t * cd fg T 4Hc # J£ L T 2ft S ffl 7j< £ if in £ -fr 
3 «fc 3 tc ft ffl A, 7c fe tD T 5 & 5 o 
[ 0 0 6 0 ] 

2ft it ^ CD ftp nP T' 7^ — — ffl v v $«gPT'li7;l/5ttRu5:Sjf lf;»I ( R u ffl 
n M = 2 w t % „ SCJ41, SnU=RUA) CO^jS«T?tt«-ffi«i*tt« 

(Cu/ZnISttMS) ffl l^, C 0SSESSSTtt7;l/5tfcP t *aj#Lft»«%fflt>ft. 
IS^frtO^Tti, Slffllfi^ffiLT, 3c«8PT?OS/CJt*3. 0, ^^2ftKSJg 
?:6 8 OttLT^ILft, PEFCf(Dgf7K*iliiiO. 7 5Nm 3 /h©t©^ 
ffifflLfco &HJSKfb7.kSB&»**fcLT^*S;*fX*ffl^, COP&Sgg^-ttt^-rs^ft&Jfc 
LTffifltfcfflVfe. cn?>jfe{*ti, iOli(Dl$s*ff*tfeT0 1 3 (a) fc^LT^ 

[ 0 0 6 1 ] 

± i a a ie * ft r* * x f a © a m * m & l , jm p# . a $ g - # it - a $ s * m t> £ l * ^ s s 

»3 K 7c D a $e L 7c „ c cd fcg HI , PE FCtfffti^if:§5i:i:4<, Ifi^HtSC 

ttf-vzrco mi 3 (b) {± , a IE b# pa 5 8 o o h# , je»-fp±iHiiS33o@o«F^ife: 

e^%IS£«ST*S5, Sl«Biie««ST?05feSffl7k«£«»±l 1 . 5 c c / m i n T' $> 5 CD 
tSLT, * CD ®I tc J; 0 . 5ft « ffl 7k ffi M AM 8. 5 c c/mi nfcifApL, 2ft ft S§ 

[ 0 0 6 2 ] 

< * *S 2 > 

1 £|i?«{cLTffi^3±T7cP E F C(*S!lIl->Xfi*SSLft„ *J®«BcDfiJ 
ffll ffl5 fc , 2ftKto«cD^B#^fttcMjSLTBftM^7j<«t«i:2ftKffli^ft7i<*^^^^t»^tiiP 
^Hiri.Sy®^fT5<t3ftffiA,7ciX^«*Sfi^Jli:llIUT-fe5c tftt^, & K tt « © £ ft 

tc # ^ p< * > $e ft m t -r § a*, * * m v it s ^ m §p k. , ^uttWfoffiiajiMi 
^ o o t ^ » * $y l fc x - * * ^ ^ m a ei 1 1 oa54h«*rsl, ;>< £ > $e ft ^ cd 

3d o 
[ 0 0 6 3 ] 

Hi 4 ti * */ X t- L> CD W * t , ajJIBa<Ett!8"e©««3f-P«0*#ttBll 4 ( a ) ic jft 
IT^S. CCDillE*ffT*i>XT-AC0SK^^^L, J^P# . )I*K-ffJLt-iei!j*«!3ig 

l & & <b s m m k t> 7c t> a Ie l o c cd m m > p e f c am-^ » t a * c t * < , a e 

* ^ ^ S C i: A^ T* # o SI 4 (b) It, 5 8 0 0 ©Ki-ffit(s]|i{330 

HIO«f^{c*5tt«a(g«j«i?feS. a ffi M Ie T CD 2ft M ffl 7k ^ B , 2ft ft ffl 35 ^ a X 8ft « 
11, *nf tl 1 1 . 5cc/mi n> 4. ONL/mi nT'fcSOICjJLT^ 0 1 4 (b 
) CD t is <0 s * fg ^ CD ffl ffl (C J; D , 2ft H ffl ?J< » AM 4 . 1 c c / m i n IZ ±i iP L , 2ft JK 
ffl^M77'X)5f!«A^4. 3 2NL/mi nfciJplTMS, 
[ 0 0 6 4 ] 
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*HliT*liI 1 4 (a) ic^ti a icSiLft P E F C ft SRSIi' X f A L 

# , * a §§ © a st gp « m s # x K «t *> m m w k in u re . & « gp t An g m h k £ ft « 
, p e f ci?<o**:^««*a*M^«-esiBdiHi*ff3ate*ii«SLfco 

[ 0 0 6 5 ] 

3 M ft ti , #KfflBHt*ilS*«»fcL T'ffii BK » * fP ffJ ** X 1 3A*ffifflL & It <D & 
K»tt*Hif^»tJ:!)l«*ttfc:llil!ftbfcjSW^I43*S*Wl kBt< L » c © 3 $e * ft T* * 

m T* & 5 o 
[ 0 0 6 6 ] 

MfC«f&**ttKfflK{t*JR^«8*4. 8NL/mfre>4. O'xS^S-efcCfcT?, 
C! ifi 2k « ffii ft fci 0 . 6 8 N m 3 / hS?«^Lfe*i, P E F CT'fg«-T-S»^5g««^I» 
?:TffT^SftJi)P E F C -POTk^HS^tt 7 4 % tiftt 5 C i: *'T* f fc. Sft. 55t K 

S t» * 'h W A * c fc # T* * fc . 
[ 0 0 6 7 ] 

[a i ] 









&KffiKfc7k*3BJ!m (NL/n i n) 


4. 8 


4. 0 


JDSlffi«« (NL/ra in) 


0. 0 


0. 0 


S/C 


3. 0 


3. 63 


3fcKffl7K3(E» 


13. 9cc/min 


13. 9cc/min 


COJSfcjfefllffiSl (NL/ra in) 


0. 96 


0. 96 




660*C 


660°C 




74% 


T4% 




89% 


86. 4% 




83%HHV 


79. 6%HHV 




0. 86NmVh 


0. 68NmVh 



[ 0 0 6 8 ] 

[ m m <d & m 3 

* fg w ic j: n a , b & is # ? « s « m it & s as m x r- a tc *> ^ t , efcHsogscKSPtc 

TSIeI" § <1 t t f 5 o 

[0ffi»Bg*^^B^] 

[01] zk3R«*H«**iCMtc^-ria 

[12] 7j<lt3!l8f ^ffl^\ SfiifX*«5P E F CtISSTO»ii%ita 

[03] «E 3tE tc J3 tt S P E F C M»ggI->Xf AOllte««?:it0 

[04] H3»Cj^'>Xf l 2»©3tHStet5W-S¥*3fc«Sfi» ^^^$5{b*. 7 7 n - 

[05] * #g Bj§ <D P E F Cl««il->XfAOl«5^ti 

[06] 0 5 © 5/ x t- a © ? -5 'rHU t» tt n # m 9 -r a gp # * ^ -r 0 

[0 7] # fg B£ © P E F C tt&nmWis L.cDwmmffi**?m 
[08] ffi**cJ:5&lttt»©ffittffiT*jSLfc^7:7B 
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01 o] & nmm <d & it ic 1$ it t % 7 u x mm <d m ha m * ^ ? m 

01 3] Hiil T'ffflLftP E F CfJiSSgS^Xf A^StH 
0 1 4] Si M 2 T 5 M L ft P E F C#SS8I->XTi^fstl 
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